In this case study a specially designed electrically powered mobile stand up device, for a patient with a complete spinal cord lesion under cervical level C7, is described. It has proved to be satisfactory in a flower nursery, where both sitting and standing work is done. It is a usable aid to help patients to return to their work environment.
Introduction
Patients with a spinal cord injury (SCI) are not capable of rising up independently. Most such patients are confined to a wheel chair.
Standing in the upright position is thought to aid in the reduction of osteoporosis and the prevention of renal calculi, the mainten ance of vascular tone, the preservation of morale, the shifting of weight bearing to relieve pressure, reduction of spasticity and the prevention of contractures (to maintain a normal range of motion) .
1,2
Commercially available stand up chairs are used for the above mentioned reasons, for activities of daily life and sometimes for work. Our opinion is that these chairs are not stable and flexible enough to function properly in working environments, where the patient requires sufficient support to work for several hours in a standing posi tion, enabling the upper part of the body to move freely in every direction, to enlarge the persons work area.
In this case study we describe a new, specially designed electrically powered, mo bile stand up device, for use in paraplegia, that fulfils the requirements of independent transfers, sufficient support, stability and flexibility for work in a flower nursery. Adequate support for the body to work for several hours in a standing position, whereby the upper part of the body must be free to move in every direction.
Case report
2 Independent transfer from wheelchair to the stand up device and independent transfer from the stand up device to the wheelchair.
3 Independent ability to rise, to stand up and to sit down in the stand up device.
5 The controller of the electrical device must be reachable from the wheelchair and from the standing position.
Materials and methods
Based on these requirements an electrical stand up device was designed and built in the central research workshop of the Rotter dam Erasmus University (Fig 1) .
For support while standing we used a commercially available standing up aid called the 'flexor major'. (Manufacturer: Camp Products, supplied by Ellis, Son and Paramore Ltd, Spring Streetworks, Shef field S38PB, England) . The advantage of this aid is the flexible mounted pole, which allows the user to enlarge the working range through trunk movements (left/right/ forward/backwards) . This particular pa tient, however, being a tall, heavy man, the 'flexor major' had to be strengthened in several places.
The platform of the Standomobile is U-shaped, allowing the wheelchair to be Figure 1 The Standomobile.
The Standomobile: a mobile stand up device 203 driven into the space between the arms of the U. This enables the user to place his feet in the footrest of the device, so that an independent transfer from wheelchair to the device and back again can be made. The width of the stand up device is 86 cm and the placement of the swivelling wheels is at the rear of the device (Fig 2) .
For the vertical movement of the body to rise, to stand and to sit down, two standard electrical motors with reduction gears are used. On the outgoing axle of the motors, a cord drum with a Keflar rope (5 mm in diameter) is mounted.
The user wears a windsurfer trapeze to which the ropes can be connected with snap fittings. The windsurfer trapeze gives good support during lifting and standing and is easy to put on and to take off. to stand as far as possible to the front of the stand up device, to make the work range as large as possible (Fig 3) . For extra stability the heavy traction batteries are placed as far as possible back on the stand up device.
Transfer from stand up chair to wheelchair requires some training in steermanship, to drive backwards with the stand up chair around the wheelchair.
Driving is by use of a joystick, which is currently used on many standard wheel chairs. Two position switches are placed to control the maximum speed and steering reaction.
The lifting is also controlled by the joystick; the height of the motors with regard to the body of the user is very crucial: too low means that the windsurfer trapeze will be pulled from under the user before he is lifted, too high will result in insufficient support while standing.
Discussion
All available stand up chairs or devices are mainly used for medical reasons (prevention of osteoporosis etc) and for extending the independence of activities of daily life. no problems operating the Standomobile. The specially designed electrical stand up device was used for several months in his flower nursery and has proved to be satisfac tory for the patient. There were no prob lems with transfers, lifting, standing up, driving and using the electrical operation of the stand up chair. It is therefore an usable aid to help patients in returning to their work environment.
The central research workshop of the Erasmus University can make this device for about fl. 60.000, including research costs.
